Genetic modification is continuing to be an essential tool in studying stem cell biology and in setting forth potential clinical applications of human embryonic stem cells (HESCs) 1 . While improvements in several gene delivery methods have been described [2][3][4][5][6][7][8] [9] , transfection remains a capricious process for HESCs, and has not yet been reported in human induced pluripotent stem cells (iPSCs). In this video, we demonstrate how our lab routinely transfects and nucleofects human iPSCs using plasmid with an enhanced green fluorescence protein (eGFP) reporter. Human iPSCs are adapted and maintained as feeder-free cultures to eliminate the possibility of feeder cell transfection and to allow efficient selection of stable transgenic iPSC clones following transfection. For nucleofection, human iPSCs are pre-treated with ROCK inhibitor 11 , trypsinized into small clumps of cells, nucleofected and replated on feeders in feeder cell-conditioned medium to enhance cell recovery. Transgene-expressing human iPSCs can be obtained after 6 hours. Antibiotic selection is applied after 24 hours and stable transgenic lines appear within 1 week. Our protocol is robust and reproducible for human iPSC lines without altering pluripotency of these cells.
Discussion
Our protocols result in simple, robust and highly reproducible techniques to introduce transgenes into human iPSCs without prominent toxic effect and cell death. Human iPSCs should be passaged into smaller clumps of cells (5-10 cells) and plated on Geltrex at high density (1:2) to ensure optimal transfection efficiency in numerous small colonies. For human iPSC lines that are more prone to differentiation and cell death, higher number of human iPSCs (up to 4 X 10 6 cells) should be used for a single nucleofection experiment. Transient transfection assay generates large numbers of transgene-expressing human iPSCs within 1 day. Stably transfected iPSC clones usually appear within 7 days, and these transgenic colonies should be ready to be picked within three weeks. The use of CAG promoter described here ensures ubiquitous expression of eGFP reporter. Under such improvements, our protocols can be fed into other applications, including overexpression, conditional induction, derivation of lineage-specific reporter lines, shRNA or siRNA knockdown, gene targeting and homologous recombination.
